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(54) HEAT-RAY SHIELDING RESIN PLATE 
(57)Abstract: 

PURPOSE: To obtain a heat-ray shielding resin plate having exceUent transparency, heat-ray shielding 
effect and processability, producible at a low cost and useful for building, vehicle, etc., by 
compounding a transparent resin with specific amounts of carbon black and an infiared absorber 
CONSTITUTION: This resin plate is produced by compounding a transparent resin with (A) 0 01- 
0.3g/m2 of a carbon black such as carbon black graft polymer and (B) 0.04-1 .5g/m2 of an infrared 
absoiber such as polymethine dye and pyiylium dye. Preferably, the component B is selected to give a 
mmunmn light transmittance of <20% at 700-1400™ wavelength in a polymethyl methaaylate plate 
contammg ISOppm of the component B and having a thickness of 3mm 
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m (B) (A) ©^^rffltfo. oi~ 

0. 3g/m^O«6lT (B) 0)t^&ifiO. 04~ 

lVtm2] ii-»y-f'7y9 (A) »ii-^v:r7 

iiti«93) $^i»t»a (B) mmmnik 

\ 5 0 p pm«AlLXf^J$LfcBd SrnmO^?!! ^ f'A' 
;» ^ ^ 5 u- h«KJ3lt5»ft 7 0 0- 1 40 0 n m© 
ft/h%l»3i§4i:9i 2 0 %£(T-C;&S»:^ 1 2 S 

[00.01) 

!BB»««SK:iit5ti©-c*»). :::©sa»JliKffillT= 

I0002J 

«©SSd:^t-C$T439. JSac«IW|UHDiBI»liR 

I00 0 3J rjit)©5*>ft«»41>©tt, 393^^7 

W5;»icStLfct©-cfo5iP. c:©t)©ri^fg'iciisffi 
-(?4)5tfi>9-C«<, RLxaWSWtRW^^A'A© 
ai«fc^a<4:v^©-C, JoX«JcK»7^;vAS55i8t 
aitiSfcO, *fci!MPI*BSn?*5fci{)ilhiii«r«r 

«. ^©»aa9B«tt/^-759-tttft50 

{0004] r©l»\ fc2:x.a4»ll872-17 3 0« 
09^««lcS^&tid«K:. 39miaK:flllfil6EMfie»4^ 

£©t>©»]i(»jk»tKitt5¥S9i4«j:4:9. S«K> 
*«©9;»K:ttaSftk%<>©t4ort*5i K 

V>7**i©*t-CV»S, SfeK, 4*4iB84 3-25 3» 

«38©^«5^£5>*K ::©$^»!»«?5!)*««Ufca( 
IISS«llSi»@:^^9ft>Xtt©g04:^©X«><&. 
100 0 5] t*^U :t«S©il^^llt«iRi«il«ELT» 



;ii^lSi!»ttMtt#|l[$St5!^. ilMliSiK^J|l©Sir>e 

10 00 6] /^>-s?:^^'fl©«fe*hftaWtt 

7^yi'A«aBS»K««Lft:t,©i,ttf) tt. ^ 
Si§4tj)tlO'>'6 0%e£©t>©:^<. >|>-Ct>20~ 
4 0%e«©l>oati«-C*>5. *B*a©«»at;Ji>l' 
=¥-©9*>» »ia3t» {340nin~700nin) ©« 
Hfctt*!l6 0%©x^7i':¥-«5S^*nri39. ?r«3t 
S**5g^Rt5 w i ici 9 *B©a« H jfe©ii; 

ririrftOv ^*83j8*2 0~4 0%8ft©t,©m 

10 007) 5&»3liB«Sr^^^5ltfcfc»>. #^^iSlK 
«OH©»c!)Dfik: J: >) . 4fe3I^KSi§*SfS8S L J: ? t Ufc 
S^v i-«9#fi©*^»K<Sia©»c!)Di^i5«i*5. 

10008) 

L-Cft*nfc*>©-C$>oT. -tOBtettSW 
10009) 

IEEjaS:«*t5fc».©¥®) ±SSIlH*«ftt5Ct 

(A) ^ixmmsLim (b) *i^ 

-05:9. (A) ©$^r*»50. 0 1~0. 3g/m»© 
«ffl-C (B) ©ff*fta$0. 04~1. 5g/ni»©« 
Brc«>S»lS«iK4SUBSl*<b5. Jti^«»«(ffl (B) & 

iti^»«fl& 1 5.0 p pmsaiLrmft tfe 

i 3mm©>ir J :^f-fi^:^99 5 U-r ME©»fi7 0 0 
'>'l 4 0 0 niii©«iei>3©fibH6ttSS««t2 6%£IT 

fi©«n«IKv^li^^Ma»tt»»fi[:AiLfca^lcit. 
%Ktte©i^±^i^Bii)SH©fi»efi©»^osuii 

**SV\ *-«>'y7y^ (A) 
3^7j'^i'97h#y^-Srtt«.Lft:t)©li. 

(A) oiii^m^ammh^wgjD^ 

fct>©t45. 

10 0 1 0] SitfHliBSfcE^sns*--'^:':;'?^^' 

(A) tt*tatSlO~500nm©t)©-efe9, 
Z.m-i^:^7y9 (A) «ra««ffi«'}'JCO. 0 1 
~0. 3g/m=^5fir**5::t#:iSlt43. *-« 

(A) ©awttwjgtticjstsaanfitt. 
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0. 3g/m'mx6 m&ti, ±mssmmi^< 

«£5©-C, *-jKi/:/7y^ (A) ommto. 0 
1-0. 3e/m^J83Tfc9, »«KttO. 0 3 
~0. 2g/m», S&R:»«L<B0. 04~0. 1 
5s/m'Hh!&, »-:»>^7yP (A) 
5 0 0nm*ttAS»&Ctt, tt*©iKII*^Dfc9, 

-i^^rfyvP (A)tt^O3|£ISttS#i.0nmJ:9/h 

vHtas«Tt5©-e, it~-»:^7y{> (a) 

Sttl 0~5 0 0nin L<, i5»*b<l± 
¥*^SlO~10 0ninO|>WC3b9. *P)li:»*L 
< tt¥l«aS 1 0~ 6 0 n mOtO-Clba. 
lOOl 1] (A) hhxmxM^ 

^-jRvy^y^ (A) ^*~1K.Vfyv{>V7y 
SJV, H-aH^zfyyif (A) ©^®ft»)fcri^fi$- 
J§©ttatt^T?fc5«^|CttSfi(ir>*/T- 1 jig- Lfc 

10 0 1 2J *»W©«aa!IK«K:K&*n5*#l^||iK 
«SI {B) tt. jRllIftl SOpjJm-eJfSSiiimO*? 
P'^A'^t^^JU-HRftffrtLfca^fc, «*7 00 
~14 0 0nm©«!lrt©**jiaKSB*as2 0%aT 

t0013l «fc. ±EO*#MSt!|!Wiia*i5 0ppB 

t 0 0 n m-C<?)3t»Sa* t ©SItt 2 0 %K±. 
»«U»3 0%£U:*5CtaSM*l;iv Kfieoo 

*9, S'h*IISa*i»tS6 0 0niii-C©®ia*OS 



1 0 0 1 4 J *B3l6«©«WM;yi^-tt l 8 O 0 « m" 
*«^5tfiiJ^>r/^^^^t>©-e*>^>, ;S»5til©«W3: 

*''^*'-©j!y^»©»2/3tt7 0 0~1 4 0 0 nin© 
«iBlcai&**LTV^5. ^ri-e. 70 0~1400niii 

10 0151 ^mntibxch^mmLmmm 

BfflJiStO. 0 4—1. 5 g/m^(Deffl-T?»lPi- 

<ii!«i:«5ffa^t)iS ii-i&u-fyyi^ (A) fcftffl 
tfcS^, S5$«ra)i5if:t)t5. *fc. o. 0 4 

i:*o-CL*5. »4L<tt0. 0g/iB=*, 

10 01 6] *55!HK:ttffli-«jti*»R«ai (B) fct 

H*«a8H35^a« (IR-750, IRG-002. 
IPG-003, IRG-022, IRG-023. I 
RG-820, CY-2, CY-4, CY-9, CY- 
2 0) 

H»3BBEfl:*ttStaStt« (PA-OOl.. PA-lOO 
5, PA-1006, SlR-114, SlR-12 
8, SIR-ISO) 

»±^7^;l.AlfeJaja« (IRF-7Q0, IRF 
-770. IRF-800, IRF-905, IRP- 
1170) 

9aHtffl-et5it, IRtDftl 5 0 p pinT?B$ 3mm© 
m*<i-H^:^99 9 1— hS^fffiRtfcaB^, «fi7 0 
0~14 0 0nm©ttBrt®S/>36e3«*;^20%£i . 

Ti**t>©#^»RftSi-cs>*vtf. ±aE^^^o^>©T 

t<5-tt>i5rffiT*!9, !Sitsl«fi©|l45tfl?i2ffiK 

lOOl 7] **HJK*yS) (B) ■EuV-iJ~iR^y:fyy9 

(A) *S!fi««ljg|c»JBLfca^. ^'i— 
L-C§«;^Bfi!iO'{,©T?4:v%S^K:tt. aSifiBt* 
5 J: 5k:-«©lfe»*SaiDLTSBfe*ff 5C t 
5. 

10 0181 *»W©a«tt©SHSitt. 3IS«iltiS9I 
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*B»fca«T?**i«. ±B5HB»i!>«fflKiab-f. 2 

[0019] i*i&«!)jSHttoaig©5*»-c. iifr±o 

ffl3Si&#*f5i*y Km T> 
ETllfil*) , *5:^^l'V«B*)«V^tt*5«fc»fi 

[0 0 2 0J *!»*-**-KaJBH. 2«73:y-^ 

mtvxsiT(oi,<r)mtfhiii. mtti. 2. 2-t; 

;^ (4-t Kn^ri'7x=yW) yn>r^y [f;^7:iLy- 

1. (4-fc Kf i/^'P'-. 

^ff-V, 2, 2-lf:x (4-tKo*v'-3, 

:/D^>r, 2» 2-e;^ (4-fcKnit- 
V-3, 5-i^B*7x=A-) :/'n/^>, 2. 2-ir 

\£7. (4-t Kn*5'7x=yi') K tr;^ (4 

-t KnSf-i'^xs/V) T./uiti^m-Ch^. »tU^2 
ffi©7x/-A'tHf;* (4-t Kn*5/7x=yl') Tfl' 

10 0 211 7^ ^' ^ 3yl«^ f^^mSIl* 

^i^fi'. {Jt9)799A9^h^i^f-/i'. {*9) 
r99Mk^Y3ty3Lf/u^ T99/uat2-t 
Vvit^xi^A'. {:^9)79 9/mii, N-'j3Lf-/u 
rS/xfyf T9 9A«ir9t^Jfi'. 1*9) 
799Mkv9-fr2'^7:i^s.A'. 1*9) 79 9A>t»T 



9) 799\^y^ hV^f-o-JuaL^^^J (*ir) r 
9yu-h. ^±-<>^/i^y9^-fi^J (*9) 79 9 
I"- K . h9 i-f^xi-MfvLf^v \9 {*9) 79 9U 
-<y9:^9 y^i—/i^h7 1*9) 799\^V 

1 0 o 2 2 1 iSft e=>ii^ffifc u-ctt, «fl;ir=^* 

:/Btri/:?, 799xi=.v9fi^< »»tr=v«'. -^u 
-f^Bt, r^!»». *999flWt^» 

[0 0 2.3] *%n(9||ttic;&fcoTtt> aj^oSfHtt 
«JI3tm*5Sg1-5Blc«k^?>Ji5*aoSlll«!l«rSa 

mmm. mmm. mm. -nm. mm 

[0 0 2 41 iaiB*-«y:/7y^ (A) mmm 
wria^, jMiM«. ft^^. T'u'^^riag, Afvy- . 

100 2 51 (A) fttKS* 

5. D-if-irf'7v9 (A) At^^»K*ilS 
(B) ?rS*n-5T^>)/^ffl|g-^J'^4fcttaS«*» 

*~i^>:fyy9 (A). ftt^^ftHlCffi (B) 
«>aAtt)iMll:iii«^9<0S»«jfi^t-Cv>S;it, |tfi« 

(A) icfmmwm (b) o»c«!>d«t!:tr&!9ti> 

[0026] 

[ 0 0 2 7 ] TS»ltt«llcjsv^T. ^^tfitSS4>» 
B*«fett»© rNDH-3 0 0Aj *ttfflUJ I S 
K 710 6t»^Jl^-C»€U Bltaj8*rift»t«ff 
@f««© ruV-3100PCJ ftffifflU J IS K 

3 1 0 6K«<Jv^Ta);ttfc. iiJfewtjov^Traxot 
[0028] \) 7.f-:/u:». »r-*Hca^ 

I[»ttX;>«^^'9-««;tf-^10 0»C, 



rcX-GLF-21J im 
!»;»«;'^n'iooat»ux, n-a^y^vvi'tL 

XaZOppm) .mmmS Kayasorb 
lRG-022 (B*ftaH!l5tSttS!) *40ppm, 

[0 0 2 91 roft^ic^&icinKi^bTi^^?' 

•&M»i«i:LX2. 2' -r2/ir;^-2, 4-5?;'^^' 

>5i,n=h!>;i/o. 159k sg^aatjantL-c^r/y 

ffi?^3inint«5J:5fcS3tLfc«IMK:SEAU 6 0 
• C©7ktlk:5^Bai9U -^^^-e i 2 0* c<02g§lfe1S 

iiitn©8}|gffiS:#fc. Jilfiie«^ 9 Ojtr-JlJi'y? s' ^ 
«>lttO. 108g/m< 35*f«»«8©fittO. 1 
4 4g/m2i:45. 

100301 «QS«2) S^ttSDRtU-C;«^^yvw 

- rcX-GLF-21J ^SOppm {jJ^MV^y 
y^&LTMcaOppm) . ^mmmKtiyaio 
rb IRG-0 0 2 (B*^IJ|»lE^iU» »10 0 
PpmAv^«:ei^tt. |IK«ll&€l«K:ff.«:v\ fi«3 
iniiiii!>«iS«£$1»fc. DlttiiilBS 9 m-1Rv^y v 9 
(OftttO. 108g/m'. as^R««e!>ftttO. 3 

10 0 311 GiaS«3> *5*-«*-MajB («A 
jk^Ht^C^f^ Atv^'f M28 5Z) 6 0aU:¥ia 
SS3 OmmC^-rV*-'!':/??'^ 4 oat=-/-T? 

IS («Aft«i»SliJt /<y7^M28 5Z) 10 
Oafc±lBO«»S*3 7. Sppm (*'-*>:/7S' 

^'fcLTttisppm) , mmmi»v^fi'\^i 

OppmSaOLTv :/l'y^^--eSB^Lfca. TdT^ft 
fflV^-CjfailSagU J?4 3mm©ttji«*#*:. 
«a»>O*-*V>i'?5'^Wfitt0. 054g/m»» 
*^i»R*l»!OfittO. 2 5 2g/m*t«5. 

100321 <|li6«(i4) ^t^-^jj^wan 
MatSi^im ;t5'<y^:^B) lOOftKi, ^-jRv 
V7J'^^^77h*5v~ rcX-GLF-2 1J S:6 
Oppm (*-*V:/7y^i:tTtt2 0ppin) , * 
^«lR«Jffl f-l'://l'2S:6 5ppinj6JPtT. l/t'V 

mmOSJBtRSr#fc. ^ttBfflS 9 tmH-iHv^^ y9 
OfittO. 07 2g/m^ i^^fiRR»<!>fiao: 2 
3 4g/ni^fc45. 

100 331 OmsMS) ^ts^ll!RlK^tz1^y:/;)'3«^ 
1 3 0 p pm«[ffiLfe&^ttlllfi«l3 



7y^©i4tt0. 0 54g/»\ j|5*fr»«WSJ©fltt 
0. 4 68g/m»i«:5. 

[00341 lRG-022 :ftfl« 2. S—V^D 

'«'*-9-i?*i'-i. 4-i?-f !>TV-ir;^ [N, N-ir 
7^ (4-':?y^A'75/7x5:A') r>*=^i>] 1^;^ 

lRG-00 2:««« N, N-tf;^ (4-5?:/^,»»' 
r5/7»=/V) -N- [4- [N, N-tr;^ (4-?; 
■f^fi^r^jy^-A') T5y] 73:=/!/] -75=?' 
A'«.*t7;vd-B7Vf^=e^- h 

3, 6-:ti'i'7yl'd-n- 
(4. 5-:t^'^':^;^7=!)>') **V/^-fi?5'A7^' 
BS/7=.y 

f-y7Vl'2 :4S)H« 4, 5-:*-i'i'*;^7=!)>' 
- (3. 6-3}-^^':^-X7x=^*) :t^t//<-^-i?i5r 
A7^'Di^7=i' 

f-ir/^ws 4, 5-*^i'*;t:/^;wf- 

(3, 6-*i'i'^r;^7x=yVf-d-) 

(JtftW 1> a^«t Ur;«^^ 9/H«^^yH 0 
OS. $^ll««ailK a y a s o r b I RG-6 2 2 

(B*flaH!lSfegEtt«) ^4 0 p pm. * bfc. *-« 
>':/77^^'77h#>)-r-©i»»b9lClfe» Kay a 
set Blue A-2R1 1 p pm, Kn y a s e 
t Red A-2G 1 4 p pm, Kay a s e tO 
reen A— B 5ppm« Kay a s e t Yel 
low A-G Sppnr (8LtiMSH3i--«TB*flaP 

«»3miii«>«ns«^«fe. mssm^aymmML 

^OfittO. 144g/mMim<l!>^ehfttt0. 11 
8 8 z/m'titi,. 

[00351 mmz)»mmn Kayase 
t IRG-0 2 2e!>fttrlOORpml!:3e3Etfc£t^ 
UlfcRfll j:@ttK:4T«»\ tf93miiiO«rje«i«1» 
fc. 

[0 0 3 6l]WIICiii«S9<oa^aiR^ 0. 
3 6 0 g/m*. S^<0^8HlttO. 118 8 g/m«i 

[00371 (lt««3> *-!jtV:/7y^^77h# 
y-7-<0flSr3 00ppin (^-jRv:/??^ i: LXtt 
1 0 0 p p m) »c3EjeLfc«WttSQS«l tm.\zmii 

y.^9M-zmmmm.mit, ))ittiiaia9©*-«v 
>^7^^©fttto. 3 6g/m^*#^««^o«©tttt . 

014 4 z/m'tfti. 

[0 0 3 8l±*»SiB4i4fflSLfcf:r;&. 2. 2% 

[0039] mmA) mmmmcKt^yi^at, 

t IRG-002 (B:*:ibl»^tU» »10 0p 
pin{Entfc£(^»H:KtilU@«|i:fT<ev\ e^Sm 
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0. 3 6g/mMteHo^ttflttO. 1188g/m^ 

(0 04 0] OtttftS) It^^fiRCt^iCKaya se 
t IRG-00 2 (B;|Cflg»l^^ttaD ^2 2 0p 

pm^LitB^ttmm kmK.ni£i\ mam 

0. 7 9 2g/mM6»«!>*fHI:tt0, 1188g/ 

100411 OtttWe) *-*f::^9s'^^97h* 

J»-?—«!)ft;t300ppni (*-sJ?>':/77^tt-Ctt 

lOOppm) lcie7U;^St^»:^«i2{:^«K:fT>a: 

i^^y^'OftttO. 3 6 g/m^ ^S^^^«lK*^SIOfi 
ttO. 3 6g/in2t4S. ^btliaBa^Sra^Lfci 
^51. 2% -CfoO, IBitHtiKSKlia* 

10042^1 Ofc««7) *-*V:/7yi'^57hd? 
!)-^-O»S:2 10ppm (*-*y:^7yi'iL.T7 
Oppm) . m»mM(0&i50 0ppmt^ZL 

ftmnmum 2 & ^^cfr>:i:v^. m 3 mmtDSsts 

5 2 g/m*, j!S^HSl»lR«<Dfitt 1 . 8 g /m»t « 
[0 0 4 3J ^fe**ffi8**i8«tfci:C<5. 3. 9%. 

«8) JKJ>»->R*-^aJs (*AfljiE«s«fctt« /< 
>7'fhi285Z) looaic, *^Ml»*«w:/y 
4r 1 3 0 p pm; WnU-C. T^lxr/^r— cjBfrLfc 

)iMfi[1ii«390iti^ia!»ta!l<E>fta. 0.4 6 8 

I0Q44] 0t«fl9> ^t^^PASfB (ttSft^a 
St ;^$'Sjr^;»B) 10 0»RU *^Ml!8Maif-l/7' 
A'2 1 1 5 0 p pm»»L-Cv :fU>ir^-C!g^l.1t 
ft. Tr-ftflV^rffHWagU JSt.*3mmOaB«* 

»itu mcmsiy^mmmiotn, o. 54g 

10 0 4 5 J Qtmi 0) as^MIKtailKf-VT'A'S 

$3 5 Op pmtis]itt.smmm tmrntt 



RUffliOftttl. 2 6g/in*t3S:5. 

I0046J <»t«Wll> ;»^^^!>/MIUg (ftXfl;* 

9$3niin(Q«tJg«itft;l!u 

[0 0 4 71 (tt«Wl 2> jl*^yyV«B (ftacflss 
ttS ;^5'*y^;^B) lOOafcJteSKayaset 

Blue A-2R 6 0 p pm, Ka y a s e t 
Red A-2G30ppm, Kaya se t Yel 

low A-G 2 3ppm«iOLr, ^Pyy--C» 

jsfisr^fc. mm^*)(om<r>^nm. o. 2? 

1 2 g/m^i4<S. 

[0 04 8] (lfc««13> SmSrKaya set G 
reen A-B 2 3 p pm, Ka y a s e t B 1 u 
e A-2R 1 5ppm, Kaya se t Red 
A-2G 4 Sppm, Ka ya s e t Yellow 
A-G 8ppmK^l.±mtitt».»lltm 

IfefiO^Sffitt: 0. 2 18 4 g/m^ift5. 
1004 9] (tfct4Wl4> Jfefi®*>fc!>lc:. 
:/7yi'^77h3K5)-^- rcX-GLF-21j *.3 
Oppm (A-^^^^y^iL-CttlOppm) flV^ 

¥ttBa«S!>.©*-«>^9y^o«ttO. 
03 6g/in*t«*. 

10 0 5 01 a6«l~42ltftt«Wl~l 3©*-« 
Bl~4li:34Lfc. 

10 0 5 1 1 mmttMi 1 50 p pmmvxtfn 

3m»©*J;»W^'^!>I^K«*imU 7 00 
~ 1 4 0 0 n m©eiiA-Cft/h%llQiiMi^^«^5& 

iom<oy[^m*Rm o o nm-e^^iiitess^^ 

[00521 
[«11 









■ Mvma 














(RteB 
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(W 


oa 


mm 

■ 1 


0.108 


f ftG-022 


0.144 


/ 


27.4 


24.0 






18G-002 


0.360 


/ 


26.0 


i9.9. 


3 


0.054 


> :r * J 


O.Z52 


. / 


28. 1 


28.a 


4 


0.072 




0.234 


/ 


3S.S 


32.7 


5 


0.054 


* * « 


0.468 


/ 


35.2 


35.9 





















1 RG-022 


0.144 


0.1188 


27.8 


36.1 






lit Q-0 2 2 


0.36O 


0.1188 


25.9 


22.5 


3 


0 36 




0.144 


/ 


■ 2.2 


/ 


f 


. / 


] KO-002 


0.360 


0.1 IBS 


26.2 


28.7 


B 




IrO 002 


0.792 


0.1188 


23.2 


18.5 


6 


0.36 




0.360 


/ 


1.2 


/ 




0.252 


I RG~002 


1.600 


/ 


3.9 


/ 








0.468 


/ 


31.0 


30.9 




/ 


♦ > y * a 


0.640 


/ 


34.1 


33.6 








1.260 


/ 


35.6 


36.3 


11 


/ 


/ 


■ / 


/ 


91.1 


B7.3 


12 


/ 


/ 


/ 


0.2712 


21.2 


55.9 


13 


/ 


/ 


/ 


9.2184 


36,4 


J3.1 




>.03i 


/ 


/ 


'/ ■ 


18.8 < 


19.1 





TOO^lWto-pH* 




w) 


IRO-OZZ 


1095 


d'. 1. 


7 5.? 


.IRC-002 


373 


11.8 


7 0. S 


♦ y s'* 1 


911 


0. 4 


i 8. B 


♦ y y * .a 


936 


8. -8 


8 6. 3 


♦ y y * » 


808 


0. 2 


6 0. S 



[00561 Bl~2J:!J> 35^fi«tei««c?IS!»*J6ta 
^-i}.V^yv9 (A) friShlLfca^tttaa* 

a. 03~4J:D. 1600mm«U:©«fflK:fc5*S 

[0057} 

IBll 



1DD;0 




dOO.O 1400.0 • 2400.0 



[B41 itttfil 1-1 2<03lsm«£»««>gB{fi$ 



IB2] 



100.0 




400.0 1400.6 ' 2400.0 



[B4] 



100.0 




1400.0 2400.0 
RA Innj 



2EaRo<iii^a$^iTa2!»«i2 » 



iJEfrBl ¥bK8¥ (1 9 9 6) 1 2^24 8 



I^BBfS^l »ra¥7-l 7 3 358 
I^^BBBJ ¥riS7^ (1 9 9 5) 7fltl0 
[¥31^] 4iBI«rF^«7-r7 34 
iafi»^J»«3p5^31 98 7 3 

C08L 33/12 Uir 
UC 

//CWJ 5/00 CW 
IFII 

C08L 33/12 LHT 8619-4J 
UC 8619HJ 
C08J 5/00 CET 731(HF 



mm] ¥0.7¥i 2fl4B 

IliEfriSl 3EJ5 

mmi J *«-i»K<i««*5J;V*-^<vy9 y ^' «r 

I5S*«2l *-iKv?'7yi'©^«ftiS0. 01~ 
0.. Ze/m' -efcSa^SlKSEttOJByaBtRS. 
lajfcfiSl 3i^«l»«««0^«#Q. 0 4-1. 

s. 

[iS««4] ^jyiQiiB*«tlO~6.0%-C«>«n« 

97 h*!>-9--C*SI||*Sl ~5©v»-«iA>K8B«o 
iHf V~ hSR:J8tt5»S7 0 0~ 1 4 0 0 nmOft/h 

loooi] 



(0002] 

{0 0 0 3] rtl,P.©?*.ft^«)4'{>©t±. 

»l%V^«©|gBlt,fl»|$h&. 
[0004] £©ISd>. fc&^a«n¥2- 17.3 06 

i©tottiSB**a»ti*aiB4«fc*9 . 

iB*0««!ffctta44v^t>©t«oXbt5. *fc» E 
W7^yVA;tttffl tfctofc PI«©SiiB^4C5i: 

V''5*^i6:#brv>5. *bfc. *ja^Bg43-2533 

mam!Sism&&h 9iiDxtt©A»«:i©T«>5. 
10 0 0 51 ^ra3R©*^a««a!itt«Lr* 



100 0 6) -^^'w— i?y;yfflli:«fe$nfctE3lE<«S 

9]e>iis£ efe»&t«imT?«&tfcSf«8i)iis«tF«i» 
jtafiss**5i o~6o%es©'{>«*:^#<. «i'-et2 

0~4 0%Sieofc©;W±Srefca. ^ft*B*»© 
^|B«x^;l.^-05*»> »r««» (340~700i. 

to) <lymtm6 0%<^>:^/\^~»^i1^X\^^ 

^j»aSiS4i2.0~4 0%e$©4>©:9ift'bSS-e«>% 
[0 0 0 7] 

»«l!:«BL-C4**i*:fc©T*,oT. t©B»ftfiff 
[0008] 

iaais:<fBfet5fc»©*ai ±Ea!H*»fti-sct 

©-V$«^«llc^5;K>£(SiBfiHt. %3l;©i!M»SjK« 

r/yyf Lfc r t Sr jSg fe-fS 1>©T«> 

9, aoX*^^»KlRSIt*->K^'7'7y^©S^rS:ft 

#H»SHUl!l©$tSttO. 0 4-1. 5g/in^T?*5 

rt#»*i:<, ^-^^^^^^©^^fitto. 01 
~o. sg/m'^-efcartiJ/ffsu^ cHbo^ir 

«10~6p%. 9iL<tt2 0~4 0%t?fc5it# 
1 0 0 0 9 1 mmm^3:.XfiJ—ili^y:f7 viro^ 

DSx+HKIK. eE**l^'-©^^StRIBK:ol^Ttt. 

10 0 1 0] ^nmmrmmt trtt. 



[0 01 11 ISSSSWRtLTHt. »^iattttlJgiSSt 

ttv e^^^ftateSUSr 1 5 0 p.pinJ&!)DLT®$ 3 mm 
©#!)/f ^'i>!; u-htR5:f^fifctfc^©, i6fi7 
0 0-1 4 0 0 nm©S-'h3tSgi8^.i52 0%6lTf:* 

tSKCSHSr^UfciS^ttt. i»»JCiKttli©|Jil±^ 
^«Si|za©«MS©ai>«?«!^«as;»:Sv\ 

[0 012] 

to. oi~o. 3g/m»^^r**5::t*a«li 

5. *'-it.-y:f7v9(Dmm». 0. 3g/m* 
XL^S^tt. ±jfcil»£a«iit&v>t>©&«9. 0. 01 

g/m' j:9^«vMft^icaff;a©is^aiisa)©«;tti 

^y^-OSSUMSiPSttO. 0 3~0. 2g/m*» 
d&K:0«tV'«Alft»O. 0 4-0. ISg/n'T 
fc*. *-#>:/5y*B¥JSa^6l 0-5 0 0nm 
©t>©^0^ t < , il^^FeiiS 5 0 0 nm«8^S» 

a^fiOflOi'itS. -*¥*at^aSl0nmJ:9/^ 
$v^»^»^^3l|:©fiiig;^Bji-?$><&^f;6>9^^ 

V^*^^gttl 0-1 OOnm, $ tlCS* U^^JS 

e^Sttio-eonm-efcs. 
[0013] *-=«^:^7y^turtt» Witt^+>' 

9, r±i'u>-f7y9t9mtrf>iii. l*»l*-sr 
y:f7y9a.-lRK&^(omi±c^<. 
5©*HJfca!)«fc«>, »»SI*-fffflLfc!)s SteWR: 
«a«<t^l-A*»»rfX»ft*«6*^©^ffi«Ji: feJiT 

-«V:/7y:>»ft©fc>!>©l6i^iJS-e*>9. 4»4»> 
©^ratftoTL*?. L*»5IC. lJ-i&V:r7y9}i 
L-C*-*vy7y^*'77 l-«!»v-S:t6fflLfc»^ 
Ktt. c:©J:5a:iaiaB»ft*ii. ii-iR:^zr7y9<o 

4»R:. ^:trt£^7^9;k'S«]l3©iiafi^-C«>d9^ 



-2- 



1 0 0 1 .4 1 mm<rmmm\^&&^hi>»mR 

IC, «S7 0 0~ 1 4 0 0 n nHOAHrtOft/JsjbiKSiB 

[0 0 1 51 ^fc, ±ffi©#^HJ««ljaS^^l 5 0 p pm 

i«fi6 0 0 njm?©3ltlSiai8*iO|ltt2 0%»±. 
»* U< ft 3 0 %£U:-e$>5 t isa* Uv\ «iS 6 0 

t><PT*> 9 . a/h3tliai8* irSS 6 0 0 nmt^om 

10 0 16] ^BjtiBOlBltx^i/v^-H:. 1 8 0 0 n 

a^^^W^f-O^^f-aOiftZ/ 3 tt700~1400nm 
OttffilcQ^SJt-Cl^S. -ti-C, 7 0 0~1400n 

x^^inmmmmt'mmm^fi. 04~ 

1. Sg/m^ogsBTjuyiB^^^t^g^jig, 

5. J:9»*UttO. 1-1. Og/m», SbK» 
loo 1 81 **HI!Mia!lE:ov>ro±sS}a*tt*» 

£t'S t><!>« n>t>jSatt 1 5 0 p p in-C«$ 3 mmOsl? 
» > f-A'^ ^> P W ME^ffilSUfcJftS-, S5 7 0 0 
~1 4 0 0nm«>eBII>J«>fi/He»394l:AS2 0%£(T 



(IR-750, IRG-002, lPG-003, J 
RG-022. IRG-023. lRG-820. CY 
-2. CY-4, CY-9, CY-20) , =mm. 
^^MSt^ttS (PA-obl, PA- 100 5, PA- 
1006. SlR-114, SIR-128, S 1 R- 
130), S±5S7-f^A«3S|felt« (lRF-7 
00, lRF-770, IRF-800. lRF-90 

5. 1 RF-1 1 TO) »ai«yB-ct5#, mm\, 
[0 0 2 01 *fc, mtinmm\mmi'<:it< 2 

aREU:«J tO&JB^ VXm-t^ c: 1 1> »FtBT?*> 9 , 

(00211 *^ll»«aRt;A-*y7'7 y ^sraw 

©IfefiS-RJDL-CSfeSrff 5 r i: |>-pt 5. 
(0 0 2 21 *»Woa«K?rffl^5®H:ft«»Ktt 
«J|g-el!>5. CC-e»V>4S|JgiLTtt. naWKSW 
■CJbo-CKilK - Skaa*:*:* < 4v^«Jg-C3!>ntf i < . 

ttJB, i^')mL\!:=-i^mw£~Mmsi *p*;* 
sawicawefciiix, ±iBiaH©«iiic«e,-f, 2 
5. *fcawttoif7;^K±E©«Jiiii**c>i/-effl 
[0 0 2 3] ^lii&osnttSfioi^, l^±©ffliK» 

ETSaW ..«P;*f^l^J^8BB*SV^IM?pji[ft«?= 
-«*ff.*U<, 1'-et>#P*-3js*-MWB. ;'^'r^ 
P^«Bib5^^lM^p»b^fsy^**t)if* U\ 

[0 0 24] J»t9*-#^-H»rfttt» 

«TaEg*it5to-efc<5. 2«7*/-/i'©f^«)i: 
«iLri«iTotoai*rfe,*T,5. «itf, 2, 2- 
^^';^ (4-tKB*5/7x=/i,) 7'B^i.[jf;!t7iy 

-;^A] . 1, (4-t Kn*.'>7a:=/>) Jt 

1. 1-lfX {4-tKn;^^5/7»=» i/^B 
2, (4-t Kn;;S^5'-3. 

>^;W7=c=A') 7'o/<y, 2, 2-e;»l (4-tKn 
*'>-3. S-v^yn-t^oisyV) ^By?V, 2, 2- 
y^T- (4-tKn*->-3-;«^/l'7a:=/l/) rn/< 
V. tr^ (4-c Ko+*/7xn>i') ;^;i'7-< 



-3- 



(4-t Kn^f-vyx^M ;^^>«-c*>5, »*U 
I0 0 2 5J 79VA4iStVXtX. ;^99V/i^:ff 

^/VWS*. OTHC) . K*9t 79')mzrf-A'. 
{i^9)79'}m:^Y^>/^ffl'. {.^9)7 

'j^-jui^ {:^9) 7^1) P-h. h]}:fueu>9^) 

{;^9)799l—h< Vy^f^^-ZK^v^yhV 
(:f9) r^-JJw-K •<y9^9:^\—A7'h7 {* 

1 0 0 2 6 J li[fl:tf=A«li8fc L-CB, ttflUfSTl'©* 

10 0 2 7) *?im<omBms.^mti[tsitox 
a^ggm sftRjbM. mmm, m 

10 0 2 8J SnB*-*vy9:^^»»*^HSlSHWa* 

«v itBiJBi5» aaa^, :^w;^iaaj. nt^yy-fS. 

[00291 ±EEWI-o*St UX; y ^ 

!> /HSMg-f *fcttaS4f *aW«llgKK:BlM 



(00301 msmiomK^iMmmmtt < . 
y:f7 y9i.mmmM^Mnvm^ftiJif. 

10031] 

«a»$ttB*fEfettS© rNDH-aOO Aj «rttffl. 
LJ IS K 7l05lcS<J^^■ca)SU 0WiSi8*tt 
ft»fiirafttfi© ruv-3ioopcj **Mu J 

1 S K 3 1 0 6ICS^VN-ca!56tfc. |llSfllCt^^^T 

nRxf%m 9 ©ft v>R 9 jiaB?»tAafi%<&grj-. 
[00321 m&m 1 > XT i'w;*if-*-Kad«fe 

^tLX;f99})A^}tf-/t^l0 0nV^ ii~^:Stl^ 

7y^'i'77f*!)T- rcX-GL.F-21J 

^tt0*i»ilffl!. )>-i»>-Sm 3 3. 3%. 

-ritd:x^l':^-T^y^») t9 0ppm, 1^99 

J/ta^i^yHOOaiCjtfLT, 

Ta3 0ppiii}.»^H«(«K«yasorb I 

RG-0 2 2 {B:t:fatmm«i ^4 0ppni, 

[00331 i©»^K:* &ti9Sg»i bri?**f- 

/i'^Ar»i-9-9t/^'-h'i-h99i-»iO. OlS. S 
^nMffl^:L-C2, 2' -T^tr;*-2, A-i^^fil' 

l'!»7^-A'0. 2»*j6mUft&Lfc. 
«3St*3mmt«!5J:5fcRjetfc«aKaAU 6 0 

• c«5wiic5 wwaau ov^-ci 2 0' c©sft» 

«T2«BUll»*iio-cai^*^TS«t-. 
3nnn©«JS«*»fc. J|l«iiiaS9®*-#1^9y 
^©fittO. 1 0 8 g/m' . i(^SU)ai©fittO. 
14 4g/m»tft5. 

100341 ^(m> m&iimtl,X^999/> 

~ rcX-GLF-2 1J 4^90ppm {jJ-H^y^J 
y^iLXttSOppm) , ^^^^ftS^^^fl^Kayaso 
rb IRG-0 b2, (B*flaia5«Stt«) *10 0 
P pmfflV>fc£Wtt. lUfeffl tP»K4fftt\ <Ef|C3 
mm©SJjaS*»fc. HMKHaaOCA-JPr^y^sr^ 
©fi»0. 10 8g/in'.#^ft!»tt$|©fttt0. 3 
6 g/m* 

(00351 <ll«fl 3> *3 h«»ffi (»A 
ftjMtSi^tffl X:^7-f H 2 8 5 Z) 6 0»i W 



tiS3 0min©^iri'*;v:^97^4 Oa«r=i-i^-T 

m («Aftl«it3fefett« /^V^'f H 2 8 5 2) 10 
0»lC±8B©»»fi 1 3 7. 5 p p m {p-Hiirfy v 
^ t UTtt 1 5 p p m) , *^i»H«Sa*>'5^;i'J S: 7 
OppmSSJOUXv -fl^yiT-X^Lm. TiT^^ 

a3»)©*~s^yy7}'^®fiHtO. 0 54 g/m". 
j85^ISS5*lSi|OfiriO. 252g/m't<t5. 

10 0 3 61 msim4) ^^'i'yMjig (ftxft^i 

SSItt^ttS :J^5'<y^;^B) 1 ooaic. j!>-#> 
if^y^ ^77 V^Vi^- rcx-GLF-21j 3r6 



Oppm (*-«l'>'^5y^tUTtt2 0ppin) , # 
^MiRteSJ f-V70i/2*6 5p pmaanUT, ^'I'V 

OftttO. 07 2g/m^ , *^«K<ZSIOffltt0. 2 
.34g/in=' tftS. 
[0 03 7] (HffifflS) ^^|.|a»iRSiKi)-y>r;u3^ . 

1 3 0 p p mm vk.m\tm9k z t m\cm^\ 
7 V ^oaiio. 0 5 4 i/m^ , ^^^»swz^^©fttt 

0. 468 g/m^ 
[0038] 



IRG-022:«)H* 2. 5—>i'P^f-ifac>'- 1 , 4-i^'^5.r 

v-e>i [N, N-lf;^ (4—:?^f^;i.rsy7x 

N. N-lf;^ (4-i?:/^^l'7Sy7«=>»') - 
H- [4- [N. N-lff^ (4-?^f-j^7^/ 

:«K« 3i 6-*99y/\^xi- (4, S-*?^'*;* 

7=15/) *+S//<^i?jrA7*'nS^=:/ 
:ftK« 4, 6'-*^^*;*7=!>/- (3, 6-*^i' 



IRG-002 : 



1«->77l'2 



4, ^-*99^ys^f-/^it- (3, 6-** 



10039] <ltt»lil) adtteC|Sh2:L-C^^^!l/l' 
R;t^^l0 0», jfi^lSaiBCMKayasorb I 
RG-0 2 2 {Xiim^9^:^m *4 0ppm. S 

^Kayaset Blue A-2Rllppin« K 
ayaset Red A-2G 1 4ppiiu Ka y a 
setGreen A-B Sppatv Kayaset 
Ye U ow A-G 3ppm (BJbSmttt'<T B* 

\\ mzmmoiwsmmi, mma^^omim. 

K««©fttt0. 1 44 g/m^, ?&«©&«*« 0. 
H .8 8g/m« 

[00 4 0] <tt»6!2)^^i»a«j«|Kayas« 
t IRG-022©SiSrl 0Opplnlc3QEtfc£W^ 
»ite«ii^R«IK:ff<i:v\ «I|[3miD©«!B«[^^ 
fc. *fiSiffla?)©#^»5IH?SI©fiB, 0. 36 Og 
/in=' , SSH©^|fftttO. 118 8 g/m* t«5. 

[004 1] Wimz\ ■)i—»y:r7y9977\-if. 
?T-©aSr3 0 0ppiii (*-)Ky:/'7y^tb-ttt 

1 0 0 p pm) tgEJCLfcew-ttnisw i twrn-wt 

VN«[SC3inm©ttJB«(^4lfe. ¥ttaSI^9©;ft'-4e^' 
fyy9a3Wd.fi. 3 6g/m* . 2li^«»ttiH©iia 



014 4 g/m' ^l3!B£8**J«ELfciC 
5. 2. 2% (%-C*5) -cfeD, 3IU»giR«[(c»S$ 

[0042] tii^\)m»mm:.Yiiy^i^ 
t IRG-002 (B*ftSI»S6Sltt«) *100p 
pmtt«t«:8W.tSJt««l i:H«K:ff4v\ «U|C3ia 
m©«iS«i«fc. ^ffiaS9©*^«9Ki|!a!©fttt 
0. 3 6g/m^,SSi:B©^fffiriO. 1188g/m 

[0 04 3] (Jfc«W5> ?S^«a«J8ICKaya »e 
t IRG-0 0 2 (B*ft3lttSCSttS) *22 Op 

pmft«Lfc6^^^r4^t««ltHafc^fJ5:^\ sssm 

0.792 g/m* , SSiR©^fffittO. 1 1 8 8 g/ 

10044] (VmK^) il~^Vf7y9977\-ill. 
y-T-oSS^SOOppm (*-5Ki'y7j'^tLTI± 

1 0 0 p p m) ^Jk.m\mm 2 1 i^icfr* 

t\ «SC3mniO«JgttS:#fc. ^ftffiaS !»©*-« 
^^^y^-OfittO. 3 6g/m^, ^«.aK4aSofi 
ttO. 3 6g/in» ife36«3Sa*S:«ljeLfct 
i5l. 2% -e*?, it 



100451 (tti5[«7) *-#V:/7J'^'^7^h« 
J)-r-©fi^2lOppm (U-^y-fy kLX7 
Oppm) , mmmmiki:500ppmk^£ZL 

timtimvi 2 1 m^m^\ m 3 mmcwjgfi 

5 2g/m* . *^^»S«^^^Oftttl; 8g/m=' tit 
5. ^Jtli«>a*S:ffl^Lfci:r5. 3. 9% 

10 0 4 61 OtKBI 8) * y hffljg («A 

3^#^SK^!tS!l•^>•>7';^l S: 1 3 0 p pm. »JJDL-C. :/ 

©fltt, 0. 4 6Sg/m' fcftS. 

100471 <ttl»!9> ;«i'*?A«IB (ffi!tft:*lt 

«. T^^-fl&fflV^-CffHMagU J!C*3min©«K«* 
^iin8S9®^^IIRfi^<!>ft», 0. 54g 

10 04 81 <it»«i 1 o> .mmmvi^v:^fl'Z 

Sr3 5 0 p piiift«Lfc£(^ttim«)8 hWmdnU: 
l'\ i^3min(D«ll«clr^^ 9 Oj^^lSt 

»*tsi©ftttl. 2 6 g/m* blt^. 

100491 (itewi 1) y^'i'y/najK (ffifcft^ 
100501 otewi 2> :^99^)mn mcae.^ 

tt« ;*S'<y^;^B) lOOSWcSSftKayaset 
Blue A-2R 6 0 p pm. Ka y a s e t R 
ed A-2G30ppm, Kay a s e t Yell 



ow A-G 23pp mWM LT. t'i'y— ?iBg' 

«Sr»fc. J|lttiia9S»»©lfe*K!>A»fltt. 0. 2 71 
2g/in' t4S. 

[00511 0fct«ai3) lfe»«rKayaset G 
re en A-B 23ppm, KayasetBlue 

A-2R ISppm, Kayaset Red A-2 
G 4 5ppm, Kaya ae t Ye 11 ow A-G 
8 p pmlcjratfcEW-riJtRWl 1 fcPiacfftvv 

fitt. 0. 2 184g/m* 

10 0 5 2) at««14> Jfefi«[)*»b9l!:. jt-mv 
f'7y9977Y^')-r~ rcx-GLF-21j *3 
Oppn (jb-sSi^^yi'iLTttlOppm) 
Sei^ttltttni 1 2:IWIi:fr«v\ «S2minii!>ttJ8 

03 6g/m*t«5, 

10053] |ll6{fll~4&X^JIifini'^l 3<i!>»-« 
Hl~4lv:SLfc. 

1 0 0 5 4 1 i5>^SR*lS)Sr 1 5 0 p p ajgJD UT^J 
3inm©:a?5>^A-;<4'i;^!)l^h«Srff^U 7 00 
~1 4 0 0 nmW«fflrt-e«/h3fc«Sa$SraRt»St 
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